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SECTION 1 


INTRODUCTION 


This manual provides the Customer Engineer with information needed to 
install, operate, and troubleshoot the 2236 MXE Terminal Multiplexer. 


1.2 DESCRIPTION 


The Model 2236 MXE Terminal Controller is an intelligent Z-80 based 
terminal controller for 2200 MVP and 2200 LVP Central Processing Units 
(CPU's). This device controls 1/0 operations between the CPU and the 
terminals, and buffers data entered from or transferred to the terminal. 


Each Model 2236 MXE supports four Model 2236D, 2236DE, 2236DW and 2336DW 
terminals concurrently, in any combination. The 2236 MXE performs may 


terminal control funtions normally executed by the CPU, thereby freeing the 
CPU for processing. 


The Model 2236 MXE software is loaded into 48K of Random Access Memory(RAM) 
from a 2200 CPU. This allows the Model 2236 MXE to perform a variety of 
additional funtions, and provides a conveient mechanism for future device 
enhancements. Tie MXE also contains 8K of PROM for bootstrap and power up 
diagnostics. 


Other features of the Model 2236 MXE include software and hardware 
Slectable transmission rates, software selectable terminal ports, a time of 
day clock, and ability to alert the 2200 CPU when a local or remote terminal 
connects or disconnects. Additionally, the MXE can perform diagnostic tests, 


enabling it to test the board components, RAM parity, and local and remote 
modems. 


The 2236 MXE Terminal Multiplexer is an enhanced controller for all 
asynchronous terminals attached to the 2200 MVP and LVP computers. It is 
downward compatible with the 2236 MXD Terminal Controller. The MXE is an 


enhanced version of the MXD in which four terminals or modems are multiplexed 
. on the 2200 I/O bus. 


A detailed list of new MXE enhancements are as follows: 
ae Full modem support for each of four RS-232 Interface connectors. 


be An activity time out circuit for the RS-232 interface to support 
European modems through automatic disconnect. 


§ ce “Time of Day" clock circuitry, (optional battery back-up). 


ja 


d. The baud rate can be selected for each terminal by setting 


switches or software selectable. @ 


e. A 4=-Mhz, Z-80A Microprocessor based CPU. 


f. RAM size up to 48K, permits downline loading of microcode and 
allows interface capabilities to non-Wang terminals. 


&+« An 8K on-board prom provides for bootstrap functions, power up 
diagnostics, and remote diagnostics capabilities. 


he All four channels have the control circuitry to perform a 


software controled local analog loopback, and the remote digital 


loopback test. This test will only work on Wang~(Vadic) WA3451 
modems. 


i-.A software selectable local digital loopback capability at the 
DART chip for each port. 


j» Motherboard and Daughterboard combination. 


k. The capacity to set any terminal as the Primary User. 


1.3 RELATED PUBLICATIONS 


Refer to for further details on Error Detection 
Codes and Detailed Fault Diagnostic tests. 


1.4 SPECIFICATIONS 


The following sections provide the specifications on the 2236 MXE Board. 


a. Operating Environment 
Same as the CPU 


b. Power Requirments 
Supplied by the CPU 


c. 1/0 Slots Required 
One (option up to three) 


fs 
e 


Wang Terminal Format : 
_ Communications Mode: Asynchronous, full-duplex 
Character Format: 1 start bit, 1 stop bit, 8 data bits, 
1 odd parity bit 
Transmission Rate: 50, 110, 134.5, 300, 600, 1200, 2400, 
4800, 9600, or 19,200 bps 


e. Asynchronous Mode 
Communications Mode: Asynchronous, full-duplex, half-duplex 
Character Format: 1 start bit, 1, 1.5, 2 stop bit, 7 or 8 

data bits, even or odd parity 
Transmission Rate: 50, 110, 134.5, 300, 600, 1200, 2400, 
4800, 9600, or 19,200 bps 


* f.. MXE Motherboard (210-7874-A) 


Dimension 11.54" length xX 7.0" height 
* ge. MXE Daughterboard (210-7973-A) 
Dimension 11.02" length X 6.3" height 
; h. New Faceplate (no Wang P/N) 
Dimension 14.00" length X 1.18” height 
RS-232 Ports 4 
LED 1 


i. Voltage Requirements on Mother/Daughter Boards 


Mother (210-7874-A) +5VR, +12V, -12V, +0V 
Daughter (210-7973-A) +5VR, +12V, -12V, +0V 


* NOTE---When ordering the 2236 MXE board the mother and daughter 
boards are always attached, becoming the complete 2236 MXE board. 


You must order the entire board, the part number for the 2236 MXE is 
as follows: 


Model 2236 MXE----Wang P/N 212-3032 
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SECTION 2 


INSTALLATION 


2-1 INSPECTION 


Before installing any MXE board inspect the board for any broken 
components and make sure all plugable chips are seated properly in their 
sockets. Check for bent pins on the plugable sockets. 


2.2 INTERCONNECTION 


There are three sets of switches connected to the Mother board 
(210-7874-A). Two switches are 8-bank type and one is a 4-bank type. The two 
8-bank type switches are use to set the baud rate for each of the RS-232 Port 
connectors. The one 4-bank switch is used for setting the device type- Set 


the 8-bank switches to whatever baud rate desired. The following is a list of 
desired baud rate and device type settings: 


2.2.1 BAUD RATE SWITCH SETTINGS 


Refer to Figure 2-l. 


2.2.2 DEVICE TYPE SETTING 


Refer to Figure 2-2. 


2236 MXE 
HARDWARE SWITCH SETTINGS 


Swircn 

\ RATE ae | PORT4 

pec|/sauprate |wex| 1 | 2) 3/4/5|6/7/8/1|2|3/4|5| 6/7] 8 
Orr Jott [Ore ore} OFF | oFe ote Orr fort arr [ott [orr OFF | OFF | OFF | OFF’ 


ON | OFF | OFF | OFF | ON 


se a 1) ) OO) : 


UNDEFINED 9 | ON 


4800 — A OFF ON | OFF 


| 1a uapernee. ON | ON | OFF 
12 


9600 C | OFF |c OFF! ON 


‘D ON OFF ON 


BINARY 1 2 4 


BAUD RATE SWITCH SETPINGs 


NOT USED 


DEVICE TYPE SWITCH SETTING 


2.3 INSTALLING MXE BOARD 


After inspecting and setting all switches correctly, the MXE board is 
ready to be installed. If you are upgrading from a MXD to a MXE the following 
steps are to be taken: 


a. Turn power OFF on the system. 


b. Remove all direct connect cables or RS-232 cable connectors from 
the MXD board. 


Ce Remove the MXD board. 


d. Before inserting the MXE board make sure the device address and 
all baud rate settings are correct. 


e. Insert the New MXE board in the same slot as the MND. 


ft. Reconnect the RS-232 cable connectors to their respected port 
locations. 


8+ Make sure MXE board is seated properly and screw down ati RS-232 
connectors to ensure proper seating. 


2.3.1 WANG TERMINAL TO MXE CONTROLLER INTERFACE 


Bach terminal can either be attached locally to the Model 2236 MXE 
Terminal Controller at distances ranging up to 2,000 feet or remotely . using 
modems and standard four-wire communications lines (RS5S-232-C). Communication 
between the terminal and the Model 2236 MXE Terminal Processor is asynchronous 
and full-duplex, with selectable line speeds ranging from 50 to 19,200 bits 
per second (bps). The four ports on the MXE are 25-pin, RS-232-C compatible. 


A local cable connection between the Model 2236 MXE and a terminal is less 
than 25 feet. For cable distances from 25 feet to 2,000 feet, optional direct 
connection cable are available. For cable distances beyond 2,000 feet, two 
asychronous full-duplex, 11 bit, RS-232-C compatible modems per terminal must 
be used to provide the communication link over switched lines. One modem is 
connected to a port on the terminal processor; the other is connected to a 
terminal. The Wang Model WA3451 Asychronous/Synchronous Modem, which is 
compatible with Wang Model 2236D and DE terminals, is the recommended modem 
for switched remote connection of these terminal to 2200LVP or MVP systems. 


Cable is optionally available for modem connections to Wang equipment in 
lengths of 12 feet, 25 feet and 50 feet. Two lenghts of modem cable for each 
terminal connection provide the necessary link between the terminal processor 
and its modem, and between the terminal and its modem. 
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Dé Obie Direct Connection Cables 


Length Part Number Length Part Number Length Part Number 
25 feet 120-2236- 25 500 feet 120-2236-5 1000 feet 12-2236-10 

50 feet 120-2236-50 600 feet 120-2236-6 1250 feet 12-2236-11 
100 feet 120-2236-1 700 feet 120-2236-7 1500 feet 12-2236-12 

200 feet 120-2236-2 800 feet 120-2236-8 1750 feet 12-2236-13 

300 feet 120-2236-3 900 feet 120-2236-9 2000 feet 12-2236-14 


400 feet 120-2236-4 


Paes Yas Fare RS-232-C Compatible Modem Cables 
Length Part Number 
12 feet 220-0113 
25 feet 220-0219 
50 feet 220-0220 


2.4 INITIAL TURN-ON 


The MXE board is equiped with a pbwer-up diagnostic. It checks the 
majority of the MXE Hardware prior to passing control to the firmware. The 
power-up diagnostic run time is approximately 6 seconds. The LED at the top 
of the MXE board indicates a GO or NO GO diagnostic condition. 


On initial turn-on the LED will turn ON. If the Power-Diagnostic finds no 
fault in the hardware, then the LED will turn OFF in approximately 6 seconds. 
If the LED stays ON after 6 seconds, then there is a problem in the hardware 


of the MXE board. At this time you would refer to the troubleshooting section 
of this manual. 


The LED turns off and varifies that the hardware test portion of the MXE 
has successfully been completed. The terminals connected to ports 1 through 4 
of the MXE board should prompt like the following: 


2236DE ROl 19200BPS 8+0 (USA) 


This prompt is called the self-identification message and consists of 


several fields separated by spaces. The followingt is a brief description of 
the self-identification message: 


2236DE is the model number, preceded by an asterisk. 


ROL] is the revision number of terminal firmware 
preceded by R. 


19200BPS is the data rate, followed by BPS. 


8+) | is the number of data bits (7 or 8); E is even 
parity, O is odd parity, N is no parity. 


(USA) is the version of the keyboard and CRT character 
set, enclosed in parenthesis. 


Type in 'RESET' once, the pompt should look like: 


KEY SF"? 


2.5 LOADING MXE COMMAND CODE 


The Model 2236 MXE responds to certain user commands by entering a 
“Command Mode". By using this feature, the user can set both the transmission 
rate and which port is to perform as Terminal 1 on the system by means of the 
software alone, without manually resetting any switches. Command mode can be 
used to set a system password, to print a message on all terminals connected 
to the Model 2236 MXE, to test the memory in the RAM of the board, to restart 
the power on diagnostics, to lock the current transmission rate of the port 
issuing the command, and to list all possible commands. Command mode can also 
be used to test particular ports on the Model 2236 MXE. All command mode 
statements are password protected so that only a privileged user has access. 


To enter the MXE command code press the "LOAD" key three times (do not 
type LOAD). After pressing LOAD three times the prompt on the screen will 
display “ENTER MXE COMMAND:" followed by a new line of "4". The user should 
then enter the desired MXE command. A description of the commands and how to 
enter the commands will follow. The MXE will process the command and prompt 
for another command until a blank line is entered thus putting the user back 


in the previous mode. The MXE command should not be entered until the MXE 
prompts for it. 


Any terminal may enter MXE COMMAND MODE at ANY time. If the 2200 is 
printing to the screen during MXE command mode the 2200 output will be 
temporarily suspended to prevent the two outputs becoming intermixed. 


2-5-1 COMMAND DESCRIPTIONS 


In the command descriptions that follow, use these definitions: 


The command 'psw' is a six character password containing no blanks, 
(the default is 'MXEPSW' ). 


The command ‘port designator’ is a one character designator that is 
as follows: 
O=The port at which the command is being typed (this is 
so that the user need not know which port s/he is 
connected to), and 1, 2, 3, 4 are the absolute MXE nort 
addresses. 
All commands begin with a ONE character command code. Most commands 
then have a six character password, which is the MXE password 
(similar in use to the 2200 system password) followed by any needed 
parameters in the order specified below. The user can always type 
help (while in MXE command mode) ce obtain a list of command codes. 


The command line is divided into different fields. The first field is a 
one character field, that states the program or command to be run. The second 


field is a six character field that contains the desired password for the MXE 
command. 


NOTE--The password will not be printed on the screen. Instead, the MXE will 
print the numbers O through 5 as characters are typed so that the password can 
be protected. The third field is used for setting the desired command such as 
the 'port designator', ‘baud rate', 'new password’ and other commands. On 
initial turn-on the password default is 'MXEPSW'. 


2.5.2 COMMANDS 


This section covers the commands and step by step procedure for entering 
the proper commands. There are two command modes that are very important to 
aid the C.E. in setting up a 2236 MXE board. 


The first important command mode is 'H' (HELP). This command allows you 


to see all the command code letters and definitions. Proceed with the 
following steps to enter the 'H' (HELP) command code: 


2.5.2.1 ‘'H' (HELP) ALL COMMAND CODES 
Steps: 
1. Type "H' 


2. Return 


Example: ZH 
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2.5.21 ‘'H' continued 


CRT DISPLAYS: Set VP user & 
Set Baud Rate 
Set psw 
Download 
* Analog Loopback 
k 


A 

B 

C 

D 

E 

F Digital Loopback 
G Print 

H Help 

I Ram Test 
J Restart 
L Lock 

? Status 


* NOTE--Refer to Troubleshooting Section 5.4.1 for these 2236 MXE 
Command Codes. 


The second important command code is '?' (Status). '?' shows the status 
of all ports on the 2236 MXE board. In detail it shows the following: 'ON' or 
'OFF' line condition; 'Software Baud Rate' 'L'(Lock); ‘(Hardware Baud Rate)'; 
'Local' or 'Remote'; 'Wang Terminal’. Proceed with the following steps to 
enter the ? (Status) command code: 


Ve5e2e2  't (STATUS) 


Steps: @ 


l. Type ‘2! 
2. Return 


Example: 4? 


CRT DISPLAYS: 2236 MXE RO (BOOTSTRAP) 
* PORT 1 0N 19200 L / (19200) LOCAL WANG TERMINAL 
PORT 2 OFF 19200 / (19200) LOCAL WANG TERMINAL 
PORT 3 OFF 19200 / (19200) LOCAL WANG TERMINAL 
PORT 4 OFF 19200 / (192zu0) LOCAL WANG TERMINAL 
SOFTWARE / (HARDWARE) 


NOTE *-Indicates the Primary User. 


2.5223 '‘'A' SET PRIMARY USER 


Steps: 
1. Type "A' 
2. Password(psw), type 'MXEPSW' (any 6 characters) 
3. Port Designator, type es (ports 1 through 4) 
4. Return 


Example: %AM012345 


2-8 


CRT DISPLAYS: OK 


The port designated has become the new primary user in the MVP Mode. 


2.5.2.4 'B' SET BAUD RATE 


_ Steps 
1. Type "B: 
2. Password(psw), Type 'MXEPSW' (any 6 characters) 
3 3. Port Designator, Type Py (ports 1 through 4) 
4. Baud Rate, Type '1200' (1200=example) 


Example: 4%BM0123451200 


CRT DISPLAYS: 2236 RO (BOOTSTRAP) 

PORT 1 ON 19200 L / (19200) LOCAL WANG TERMINAL 
PORT 2 OFF 19200 / (19200) LOCAL WANG TERMINAL 
PORT 3 OFF 19200 / (19200) LOCAL WANG TERMINAL 
PORT 4 OFF 19200 / (19200) LOCAL WANG TERMINAL 


Are you SURE?(Y/N): Y (answer Y or N) 
OK 


To assure that the new Baud Rate has been set properly, perform a_ ‘'?' 
(STATUS) check. Refer to 2.5.2.2 '?' (STATUS). 


NOTE: Setting the baud rate through software overrides any hardware 
switch setting. The baud rate desired is now set at the port designated. 


2-5.2.5 'C' SET PASSWORD 


oteps 
1. Type “a 
2. Password(psw), Type 'MXEPSW' (any 6 characters) 
a 3. New Password(newpsw), type 'NEWPSW' (any 6 characters) 
4. Return 


Example: £C012345EWPSW 


CRT DISPLAYS: C ///////////// 1/1/1110 1/1/1011 
OK 


"NEWPSW' becomes the new password. 


2.52226 


'D' DOWNLOAD CODE 


NOTE Format 'D' Download is not used at this time. Download will 
be used at a later date for future enhancements. 
2.5-2-11 'J' RESTART 
Steps: 
1. Type nae 
2. Password(psw), Type 'MXEPSW' (any 6 characters) 


3. Return 


Example: 4JM01234 


CRT DISPLAYS: # 


26502012 


NOTE: The CRT will blank out after approximately five seconds. The 
LED on the MXE board will be lit for approximately six seconds during 
the 'RESTART' program. 


This command restarts the MXE at its power-on diagnostics. This 
command can only be issued while in the bootstrap. The current state 
of MXE will be completely reinitialized! All baud rates which have 


been set through MXE command mode will be reset to their haruware 
defaults?! 


'L' LOCK 


Steps: 
1. Type a 
2.  Password(psw), Type 'MXEPSW' (any 6 characters) 


3. Return 


Example: 4LM01234 


CRT DISPLAYS: BAUDRATE LOCKED 


This command locks the current baud rate of the port issueing it. No 
port may change the baud rate of a port which is locked. This 


command is a toggle. Each time it is issued the state of the baud 
rate lock will be reversed. 
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To unlock the baud rate at the designated port, repeat steps l 
through 3 in the 'LOCK' command. 


Example: %LM01234 


CRT DISPLAYS: BAUDRATE UNLOCKED 


NOTE: During many of the above commands the performance of the MXE 
o will be impaired. Generally, this consists of all the ports slowing 
down somewhat. But in the case of analog and digital loop-back ALL 
port 1/0 will cease until the loop-back is completed. Therefor, it 
is absolutly imperative that all users connected to the MXE when 
loopback is to be performed be notified that the MXE will not be 
functioning smoothly. 


2.6 VOLTAGE CHECKS 


The MXE board voltages can be cuecked at the following location: 
Pl Connector on the Daughter board (210-7973-A) 


Voltages Pin Location 
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SECTION 3 


OPERATION 


3.1 LED INDICATIONS 


After 6-seconds of powering-up the LED located on the mounting bracket 
(see Figure _), will give two indications. 


A. LED EXTINGUISHES (BOARD PASS) 


; The LED extinguishes 6-seconds after initial turn-on. This 
indicates that all of the MXE board Power-Up tests have passed. 


B. LED REMAINS ON (CATASTROPHIC FAILURE) 
When the LED remains on for more than approximately 6-seconds 


than that indicates a catastrophic failure. Perform diagnostic 
test or replace the MXE board. 


3.2 LOADING SOFTWARE 


In order for the 2236 MXE to operate a new revision level of the operating 
system Revision Level _ is needed for the 2236 MXE Operation. 


SECTION 4 


THEORY OF OPERATION 


To Be Supplied 
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PARITY ERROR DETECTION 


AO-A13 


MUX 
MEMORY ea D-RAM MEMORY 


MEM CLK (16MHZ) 


PROM MEMORY 
8K 


ADDRESS BUS _ BUS 


CONTROL BUS 


CLOCK | CPU CLK (4 MHZ): 
4MHZ | PER, CLR 
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SECTION 5 


MAINTENANCE 


INTRODUCTION 


This section describes the proper procedure for maintaining and testing 


the 2236 MXE Board 


9-2 PREVENTIVE MAINTENANCE 


The 2236 MXE has no voltage adjustments and is dependent on the voltages 


supplied by the CPU. Preventive Maintenance on the MXE should be performed at 
the same time as the CPU. 


5.3 DISASSEMBLY AND REPLACEMENT 


Disassembly and Replacement of the 2236 MXE Board should be in the 


following manner: 


a.» Power down the entire system. 


b.- Remove all cables connected to the 2236 MXE board.(Make a note on 


the position of each cable being removed and what port they are 
connected to-) 


c. There are three banks of switches on the 2236 MXE board. Before 
replacing the board, be sure to match the switch settings of the OLD 
MXE board to the NEW MXE board. If not sure of the switch settings 
then refer to the Baud Rate Switch Setting Table or the Device Address 
owitch Setting Table. 


d. After varifing that all switches are set correctly, then insert 
the new 2236 MXE board in the same slot as the old MXE board. 


e- Replace all cables to their original positions. Make sure all 
cable connectors are secure by screwing down the connector screws. 


f. Power-On the 2200 system and watch the LED on top of the 2236 MXE 
board. The LED should stay eluminated for approximately six seconds 
and go OFF. If LED turns OFF then the MXE power-on diagnostics are 
succesSfull. If LED stays ON then the power-on diagnostics have 


failed. The MXE board is D.O.A., replace it and refer to steps a. 
through f. 


g- Load the NEW Revision Level Operating System Diskette. 


5.4 TROUBLESHOOTING 


This section covers some troubleshooting procedures to verify or correct 
most problems on the Model 2236 MXE Terminal Controller. - 


524.1 POWER-UP DIAGNOSTICS FOR 2236 MXE 


The MXE board is equiped with a power-up diagnostic. It checks the 
majority of the MXE hardware prior to passing control to the firmware. The 


power-up diagnostic run time is approximately 6 seconds. The LED at the top 
of the MXE board indicates a GO or NO GO diagnostic condition. 


On initial turn-on the LED will turn ON. If the power-on diagnostic 
circuitry finds no fault in the hardware, then the LED will turn OFF in 


approximately 6 seconds. If the LED stays ON after 6 seconds, then there is a 
problem in the hardware of the MXE board. @ 


There are two states in which the 2236 MXE operates. 


1. LED turns OFF approximately 6 seconds after initial turn-on. This 
indicates a normal operation. 


2. LED remains ON after 6 seconds indicates a catastrophic board 


failure. 
Corrective action: Replace the 2236 MXE board. 


The LED turns off and varifies that the hardware test portion of the MXE 


has successfully been completed. All terminals connected to the MXE board 
should prompt like the following: 


2236DE RO1 19200BPS 8+0 (USA) 
Type in 'Reset' once, the prompt should look like: 
KEY SF'? 
Depress 'LOAD' key 3 times, the prompt should look like: 


Enter MXE Command: 
vA 


At this time the C.E. can enter in the desired Command Codes. 


a= 2 


5+4.2 TROUBLESHOOTING COMMAND CODES 


The following Command Codes will aid the C.E. in troubleshooting typical 
problems related to the 2236 MXE Terminal Controller. The 2236 MXE is 
designed to perform ALB and DLB test directly from the Terminal. It is not 
necessary to perform any switch settings on the WA3451 Modem. The Front Panel 
and Rear Panel switches of the WA3451 Modem should be set like the following: 


WA3451 MODEM SWITCH SETTINGS 


Switches Position 

DLB/OFF/ALB OFF(Normal Operation) 
OFF/ST OFF(Normal Operation) 
ANS FORCE ANSWER 
DATA/AANS/OFFL AUTO ANSWER 

HIGH/ LOW HIGH/LOW 


5+4.2.1 'E' ANALOG LOOP-BACK 


Steps: 
1. Type rE 
2. Password(psw), Type "MXEPSW' (any 6 charaters) 
3. Port Designator, type pe (ports 1 through 4) 
4. Return 


Example: %ZEM012345 


CRT DISPLAYS: ANALOG LOOPBACK SUCCESS 
or 
ANALOG LOOPBACK ERROR 


The Analog Loopback Test takes approximately 6 seconds to run. This test 
answers in two states, SUCCESS or ERROR(failure). The Analog Test checks 
the local end of the communications link. This isolates the modem from 
the telephone line and connects the transmitter output to the receiver 
input. The Modem must be on hook to perform the ALB test. The test will 
perform Analog Loopback in the 11 bit mode using a 256 byte data pattern 
testing Wang WA3451 Modem, MXE Circuitry, the specific port circuitry in 
which the ALB test was designated to test. This command will cause all 
I/O's at all ports to be temporarily suspended! 


NOTE:--The Digital and Analog Loopback test could be utilized to test only 
the designated MXE port by inserting the RS-232 loop-back plug. 
RS-232 Loopback Plug part number (WLI# 420-1040) 


5.4.2.2 ee DIGITAL LOOP-BACK 


Steps 
1. Type, ae 
2. Password(psw), Type 'MXEPSW' (any 6 characters ) 
3. Port Designator, Type ve (ports 1 through 4) 
4. Return 


Example: 4F0123451 


CRT DISPLAYS: DIGITAL LOOPBACK SUCCESS 
or 
DIGITAL LOOPBACK ERROR 


Digital loopback is executed at the port designated. The digital loopback 


checks out the information transfered from one modem to another. While 
checking out the transfered information which consist of 256 byte data 


pattern. The DLB test checks the MXE, the local Modem, the Remote Modem, 


and the TeleCo line. If the DLB test is successful, a 256 byte bit 
pattern will be displayed on the Remote Terminal (2236DE). Also, a 
“Digital Loopback Success Message" will be displayed on the 2236DE 
terminal that initiated the test. If any malfunction occurs during the 
digital loopback test the prompt will be 'DIGITAL LOOPBACK ERROR'. This 
test takes approximately eight seconds. During this command all I/0 at 
all ports will be temperarily susspended. 


WA3451 REMOTE 
MODEM 
TX 
TelCo 
Can 
DTE ; 
Network 


RX 
(NOT USED) 
5-1 ALB Test Diagram 
WA3451 REMOTE 
MODEM 


DTE 


Network 


5-1 DLB Test Diagram 
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5.4.2.3 'G' PRINT TO ALL SCREENS 


Steps: 
1. Type nGe 
2. Password(psw), Type 'MXEPSW' (any 6 characters) 
3. Message, Type 'message' (up to 80 characters) 
4. Return 


Example: 4GM012345 THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG. 


CRT DISPLAYS: THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG. 


The 'message' will be printed on all terminals connected to the MXE. 
The 'message' must not run over the 80 byte limit of the command. 
Also, the 'message' will be inserted in the output stream of all 
terminals regardless of their state and a 3 second pause will be 
excuted to allow all users to read the message. 


504.224 ‘'I' MEMORY TEST 


Steps: 
l. Type ak, 
2. Password(psw), Type 'MXEPSW' (any 6 characters) 


3. Return 


Example: %IM01234 


CRT DISPLAYS: NO MEMORY ERROR 
or 
MEMORY ERROR 


Memory Test command is used to test the RAM in a nondestructive way. 

m There are two prompts to answer the memory teste ‘NO MEMORY ERROR’ 
indicates no catastrophic failure. 'MEMORY ERROR' indicates a 
catastrophic error. This test divides the RAM into three 16K increments 
for the purpose of being able to store and display errors should one or 

‘ two of the three increments contain errors. Port activities will slow 


down during memory test but, there will be no destructive damage to the 
memory. 


NOTE: If errors are detected and displayed on the 2236DE terminals refer 
to Documentation release 9220. 


5.4.3 MODEL WA3451 MODEM OPERATION 


5.4.3.1 CONTROL AND INDICATORS 


Figure 5-3 (a.)+(b.) shows the location of the controls and indicators. 
Table 5-1 contains a listing of the controls and indicators and their funtions. 


a.) Front View 


b.) Rear View 


Figure 5-3 
CONTROLS AND INDICATORS @ 
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b.) Rear View 
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Controls/Indicators 


REAR PANEL 


DLB/OFF/ALB 


NORMAL/SELF TEST 


FRONT PANEL 


ANS(Force 
Answer ) 


HIGH/LOW 
(Speed ) 


DATA/AANS/OFFL 


LED tndications 


TXD 


CONTROLS AND INDICATORS 


Function 


When this switch is positioned to DLB, the 
modem will go into a Digital Loop Back mode. 
This switch, when set to the ALB position, 
will cause the modem to go into an Analog Loop 
Back mode and will busy out the TelCo line. 


This switch, when set to the ST position, will 
cause the modem to go into self test mode and 
overrides the DTR circuit, forcing it to ON 
condition. 


This switch is used manually answering a 
call. After answering the call, and when in 
Off-Line (OFFL) or Auto Answer (AANS) switch 
position, the attendant activates the 
momentary ANS switch to allow the modem to 
enter a normal answer tone routine by turning 
ON the RI circuit. 


This switch set to High Speed position, will 
cause the modem to go into High Speed data 
mode. When the switch is in the Low Position, 
the modem will go into Low Speed data mode. 


This switch is only operative in the originate 
mode. 


For use with a standard telephone. In the 
Off-Line (OFFLO position, the modem will not 
answer the line automatically, while in the 
Auto Answer (AANS) position, the modem will 
answer the line automatically. In the Data 
position, the modem will sieze the line and 
will not disconnect until the switch is 
returned to the OFFL or AANS position. 


Transmit Data--This lamp is lit when spacing 
data is being transmitted from the local DTE 
to a remote modem. 


Receive Data--This lamp is lit when spacing 
data is being received at the local DTE from a 
remote modem. 


LED(continued ) 


HS High Speed--This lamp is lit when the modem is 
in the (3400/212 mode and off when the 


incoming data is in 103 mode. 


CTS Clear to Send--When ON, this lamp indicates 
that the modem is ready to accept data from 
the DTE. 

DSR Data Set Ready--When On, this lamp indicates 


that the modem is connected to the TelCo 
: line. This lamp will flash when the modem is 
in a test mode. 


DTR Data Terminal Ready--When ON, this lamp 
indicates that the DTE is ready, connected to 
the modem. 


RL Ring Indicator--When ON, this lamp indicates 
that the modem is receiving a ring signal from 
the TelCo line. This lamp will also flash 
twice per second whenever the modem fails the 
idle test or self-test. 


524.4 ITS-1 EIA INTERFACE TEST SET 


The model ITS-1 EIA Interface Test Set is a self-contained pocket size 
test set that can be inserted between the Data Communication Equipment (DCE) 
or modem and Data Terminal Equipment (DTE). It permits the user to monitor 
the EIA RS-232 signals and isolate and identify sources of trouble. 


The EIA Interface Test Set contains nine indicators which continuously 
monitor the level of the following interface signals: transmitted data, 
received data, request-to-send, clear-to-send, data-set-ready, received- 
carrier-detect, data-terminal-ready, signal-quality-detect and ring 
indicator. Two indicators monitor the transmit and receive clock signals. 
Unlike the nine level indicators, the two indicators will not respond when 
only a de level is present. The clock interface signal indicators will only 
turn on when there is an active clock signal present. Two additional 
uncommitted indicators are available for monitoring either positive or 
negative levels on any of the interface lines. 


The Interface Test Set contains 24 switches which allow any of the 
interface signals except line one, (Frame Ground) to be interrupted. These 
switches are physically located in the center of the front panel and 
functionally divide the Test Set into two halves. The upper half contains a 
cable and connector for connecting the Test set to the DCE (data 
communications equipment) or modem. The indicators which monitor signals 
originating from the modem are also located on the upper half of the front 
panel. Likewise, the lower half of the Test Set contains a connector to which 
the DTE (Terminal or CPU) can be connected. The indicators which monitor 
signals originating from the DTE are also located on the lower half of the 
test set Furthermore, the positive and negative test indicators are also 
located on the lower half of the Test Set. All indicators are labeled with 
both the standard EIA designation and the commonly used abbreviations. 


Twenty five pins are located both above and below the switches. These 
pins permit monitoring of any of the interface lines with either or both the 
positive and negative test indicators with jumpers supplied or probing with an 
external meter or oscilloscope. Both sets of pins are arranged in the same 
configuration and order as the pins in a standard EIA RS-232 female connector. 


The Interface Test Set is housed in a sturdy plastic case with aluminum 
extrusions and hinge. A positive latch is provided on the cover to keep the 
Test Set closed securely when not in use. The front panel is photographically 
etched and overcoated to prevent the lettering from being scratched or marred 
during use. The Test Set is self-contained and is powered by two penlite 
batteries which will provide over 100 hours of continuous operation. No power 
is consumed by the Test'’Set when not in use. 
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5-4.4.1 EIA INTERFACE TEST SET SPECIFICATIONS 


LEVEL INDICATORS ACTIVITY INDICATORS ....-+..--+eTransmit Clock 


Transmitted Data Receive Clock 

Received Data INDICATOR THRESHOLD ...--e+-+2e-t+ 3 volts 
Request-to-Send = 
Clear-to-Send INDICATOR INPUT IMPENDANCE....-30,000 ohms 
Data-Set-Ready : 
Received-Carrier- POWER: -4ee4 46 O a Sauer ieee lwo ted VOLes 
Detect AA Batteries 


Data-Terminal-Ready 
Signal-Quality—Detect DIMENSIONS .cccccccnenccceeeeee4e.5 L X 3.6'W 


1.6°H 
Ring Indicator 
Positive Test 
Negative Test WEIGHT: stabs beads wee Se eee SL Oe. 


5.4.4.2 Functional Description Digital Interface 


Pin 


1 Chassis Ground 


This is protective ground, tied to the AC power ground and is isolated 
from the signal ground (Pin 7; SG) unleto Send (CTS) (from Modem, 


2 Transmitted Data (TXD) (to Modem) 
Signals on this circuit are generated by th Data Terminal Equipment 
and transferred to the modem for transmission to the Remote Data 
Terminal equipment. The modem should not transmit data on this 
circuit unless an ON condition is present on the CTS circuit. This 


circuit is held to the "MARK" state by the modem whenever the CTS 
circuit if OFF. 


3 Received Data (RXD) (from Modem) 
Signals on this circuit are generated by the modem receiver in 
response to signals transmitted by tne remote modem except when the 
modem is in analog loopback test mode. This circuit is clamped to 
"MARK" whenever the CXR circuit if OFF. When the modem is operated in 
the 1200 bps character (asynchronous format), the clock signals SCT 
and SCR are clamped to "MARK" on the interface. 


4 Request to Send (RTS) (to Modem) 
Data terminal presents ON signal (+3v to +25v) to this circuit when 
data terminal intends to transmit data. After turning this signal ON, 
data terminal must wait for ON condition of Clear-To-Send (pin 5) 
circuit before starting data transmission. 
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11 


12 


13 


14 


15 


16 


Clear to Send (CTS) (from Modem) 


An ON condition of the CTS circuit indicates to the terminal equipment 
that the modem will transmit any data which is present on the TXD 
circuit. If CTS is OFF, the modem will internally clamp TXD to MARK 
and ignore the customer transmit data circuit. The CTS circuit is 
always turned OFF when the modem is in the digital loop mode (locally 
or remotely activated). The CTS circuit will turn OFF whenever 
circuit CXR is OFF. CTS is also strapped optionally to follow RTS. 


Data Set Ready (DSR) (from Modem) 


This signal from the modem indicates that the modem is powered ON and 
connected to the telephone line (OFF-HOOK) or not in a test mode and 
DSR control option enabled or no Switch Hook (SH) indication and the 
unattended disconnect option is enabled. The ON condition of the DSR 
circuit indicates that the modem is in the data mode and is capableof 
transmitting and receiving data signals. The ON condition of both DSR 
and CTS is required when transmitting data. 


Signal Ground (SG) 


Common ground reference point for all interface circuits except 
protective ground (Pin 1; FG). 


Carrier Detect (CXR) (from Modem) 


Informs DTE that the modem is receiving a data signal suitable for 


demodulation. Mode selection is based on the type of MARK carrier 
detected. It also initiates the Clear To Send Delay. 


+12V and -12V 


These signals provide test points to verity the presence of power in 


the mode. This is supplied through 1k ohm resistors and is not 
intended as a source of power for peripheral equipment. 


No Connection 


Speed Mode Indication (CI) (from Modem) 


Circuit will be in the ON (positive voltage) state when the modem is 


in the high speed data mode and OFF (negative voltage) state in the 
low speed data mode. 


No Connection 


No Connection 


Serial Tranmsmit Clock (SCT) (from Modem) 


This interface circuit is associated with the high speed synchronous 


format when the transmit timing is set for internal timing. The SCT 
signal is used to provide the DTE with signal element of the 
transmitted data (TXD) circuit. 


No Connection 


PIN 


17 


18 


19 


20 


21 


23 


serial Receiver Clock (SCR) (from Modem) 

This interface circuit is associated with the synchronous format in 
the high speed mode. The square wave signal on the circuit at the 
nominal 1200 Hz rate is used to provide the DTE with receiver timing 
information for the RXD Circuit. The ON to OFF (negative-going) 


transition on circuit SCR indicates the center of each signal element 
on the RXD circuit. 


Analog Loop/Delayed Busy Out (CN) (to Modem) 

The make busy lead is used to make the data set busy and/or in 
conjunction with the DTR lead to go into the analog loop mode. If CN 
is ON and DTR is OFF, the data set will be made busy. If DTR and CN 
are both ON, the data set will go into the analog loop mode as well as 
make busy. An OPEN circuit on CN will be interpreted as a mark. The 
CN function is available on Pin 18 of the customer interface when the 


TM function is optioned for Pin 25. The CN function may be optioned 
on Pin 25. 


No Connection 


Data Terminal Ready (DTR) (to Modem) 

Control signal used to prepare modem for connection to the 
communications chanrel and maintain the connection once established. 
In automatic answering applications, the modem will connect to the 
line upon receipt cf the trailing edge of the ringing signal if DTR is 
ON. DTR may be forced on internally regardless of interface voltage, 


with switch option. DTR must be turned ON in order for the modem to 
automatically answer an incoming call. 


Remote Test Control (RTC) 

This circuit is used optionally to initiate a remote digital loop test 
from the local modem. An ON (positive) condition of this circuit will 
cause the remote modem to enter the digital loop mode if all the 
necessary conditions have been establilshed. The rear panel 
DLB/OFF/ALB switch can also be used to initiate the loopback test. 


Ring Indicator (RD) (from Modem) 


The ON condition of this circuit indicates that a ringing signal is 


being received by the modem. When the telephone line is OFF-HOOK, or 
whern ringing stops, the RI circuit will turn OFF. 


Data Rate Select (to Modem) 

This interface circuit is used on an optional basis to establish the 

speed mode of a data call at the originating modem. Speed control at 
Pin 23 can be accomplished by the DTE, when the speed mode switch is 

set to low. An open circuit on Pin 23 will be interpreted as a mark. 


24 


25 


External Serial Transmit Clock (SCTE) (to Modem) 

Signals on this circuit are used to provide the modem transmitter with 
signal element timing information when the transmitter timing external 
strap option is selected and the high speed mode when synchronous 
format is used. The ON to OFF transition of this circuit should 


nominally indicate the center of each signal element on the TXD 
circuit. 


Test Mode (TM) 

This circuit is ON (positive) when the modem is in a test mode (either 
locally or remotely controlled) and is OFF (negative) when the modem 
is in any other mode. The TM circuit turns ON immediately by 
activating the DLB/OFF/ALB switch in the rear panel. The CN function 
is available on Pin 18 of the customer interface when the TM function 
is optioned for Pin 25. 
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SECTION 6 


BILL OF MATERIALS 


M:hOuMG Stagt t-t Evet W @ cee OF MA 


H § Ad AS Ul HUN VATE- b27tosul PAGE i 
ASSEMULY PART NJMJER 209-TOIS- - - 6+ PHANTOM *¢¢@ LEGEND 
ASSEMMEY OLSCKEPEION PCA MKE TC CONTROLLER MOTHER OD L- P-PHANTOM- 2- LITEM HASTER DELY CUDE- 3- @- TAGGED UUT OF KET-PRKOOD STR- 
PUSTTEON IN LEGEND COUPONENI VESCRIPTIUON EC N QUANTITY U/M t/) 
STRUCTURE t 2 3. PART .NUMDLK PEK ASSY 
' IN 300-1903-— - Cap .O1 UF ¢60-208 25 V LERAHIC DD PATREL 3.0000 EACH 
1 FS 3090-1966- - CAP .04/ UF 50V¢60-20% CERAMIC MLD PAEREL 52.0000 EACH 
' FS) 300-4022- - CAP 15.0 UF 20 V LOX TANT AXEAL PATREL (|) 4.U000 EACH QOUUL 
l im  300-4060- - CAP .22 Uf 10% 20V TANI 211520 1.0000 EACH 
" IN 300-4065- - CAP 1U) UF 4O¥ 20V TANS PATREL © °.-1.0000 EACH 
t IN 325-1503-— - SWITCH SLIDE SPST 8 PUS DIL PATREL » 2.0000 EACH 
" IN §25-1504- - SWITCH SLIDE SPST % PUS DEL 71.0000 EACH 
! FS -330-1069-——- RES 68 UHM I/4W 5% FIKEO COMP 21586U 4.0000 EACH 
‘ FS 330-2025- - RES 240 UUM A/4oWw 58 FUXED COMP 1.0000 EACH 
\ rs 330-3013- - RES 1.2K 1/4W 58 FIXED COMP 211520 3.0000 EACH 
' FS 333-4020-— - RES 20K (CHM t/4m LOR FIXED COMP 1.0000 EACH 
! Ss 330-5010- RES JOUK UHM I/4W 108 FIXED Come 1.0000 ACH 
\ FS 33I-2002-— - RES $20 OHM L/2e LOS FEXED COMP PATREL 68.0000 LACH VOD! 
\ iW =§33-OBN2-) - RES 4.7K OHM SIP 9/PKG 284520 -4.00U00, EACH 
i IN 350-0057- - 60P 9U DEG HOR ASSY PCO LK & EJECT 211520 1.0u00 EACH 
( IN 350-L05I-) - CUNN, 25 PUS SUBMIN SKT PC TAIL 211520 4.0000 EACH 
! (N 37T0-U020-—— - LANIP,REU -LED- MV5024% $.0000 EACH 
\ fe =o375-1Ob2-— - MPs 6942 SELECON TRANSISTOR PATREL 4.0000 EALTI 
l IN STS-LOL4S- - MPS 05918 SELECON THANSEISTUR PATREL 4.UU00 EACH 
i IN 376-29056-— - (C 7407 HEX BUF OKIVER HV QUTPUT —— 4.0000 EACH 
t IN J3176-O0076-— - 1c Toi5uUP 2 LINE URIVER 211520 12.QU00 EACH 
l IN 376-OOTT- - 10 75154 4 LENE REL 211520 | 6.0000 EACH 
l IN 3TU-UOKU-— - IU 74123 HKETHMEGGLK MUNOSTAULE MV) PATREL 2.0Uu00 EACH 
" Wn §T6-VI51-— - fue 74050H 4 2 IN PUS ANU GATE 2.U00U EACH 
" IN = 37o-OldSd-— - IC TetS74 2 UV TYPE LUGE TRIG FE 1.000U EAL 
l IN JI6-OlSU- - IC F4tSi55 2 2 4 LINE OLCUUEK MK 240520 4.U0UU0 LACH 
l 1th = 376-UlOuU--— - IC 74tSt75 4 DV TYPE FUGE TRIG F/E 5.0000 EACH 
t IN 376-0180-— - IC 740504 HEX INVERTER 2.0000 EACH 
! iN HTO-OLGI- - $C 74S HEX ENVERTER PATKReL 1.QuU0) EACH 
\ IN §16-U202-—— - C6 94574 2.0 TYPE fF fF W PRESET CLERK 1.00u() CALI 
l iN YT6-U20H- - IC T4tsu2 4 2 IN PUS NUN Gate 1.0000 LACH 
; IN J376-O0209-— - 1G 74tStO 3 3 IN PUS NANUD GATE 1.u000 EACH 
i IN = 376-O210-— - 1G 142520 2 4 IN POS NAND GATE 1.QUUU0 EACH 
l IN = =376-O281- - $C @464932 4 2 tM PUS UR GATE 1.0009 EACH 
" IN 3T6-U2ZLO- - 1C T4tS157 4 2-b LENE DATA SELC 4x 4.0000 EACH 
l IN ITO-N2bO- - 1G 744585 4% BIT MAGNITUDE COMPARAT 1.0000 EACH 
\ IN YIO-Y2Z22-- 1G 14US254 DATA Stl MA § STATE QuT 1.00U0 EACH 
i IN 376-0288- - IC {4t824%4 UCEUAL BUF /LINE DR 3 OUT 3.0000 EACH 
l IN 3716-0294-. - IC 74LSE38 3-U LIWE DECUDERJ PX 1.0000 EALH 
\ Vn 376-U29T- - IC 74059240 OCTAL WULZLINE URZEN REC PATREL 2.u000 EACH 
1 in JTo-V302-— - 1C P4tS273 UCTAL D-TVPE E/E n/CLEAR 211520 b.0UU00 EACH 
\ ir) 316-U486-— - IC F4bSb25 QUAYS HUD AUEE TRE-ST LP Les 1-WUUU0 EALH 
i IN = ST6-0544-—— - 1C 2405535 UCTAL D-TVPE FLEPJELUPN 224520 ~ 2.0000 EACH 
l iN 316-9011- - IC 40 PIN SICKET BURNDY # UILBZ40PL 2118520 2.0000 EACH 
\ IN 3T76-9015-— - IC 20 PIN SUCKET BUnADy 21152v 2.0000 EACH 
l IN 380-1012- - COTUTINDI4A STGNAL TS) Paty PATREL 1.U00U0 EACH 
i IN 449-U241-. - SPALLR PC BOARD TE LUGHUS-1L0U02 218520 4.0000 LACH 
\ IN 452-2832-xKA- UBS FL215230 USE 492-2632-K4 218520 b.uv000 EACH 
" IN 461-3141- - SCREW CAP HOUSING NO422-255 2bbs2u 2.0000 EACH 
l IN 461-3405-) - SCR CAP 8-32 22006 BOS22-234 2418520) 2.0000, EACH 
i IN 462-O2kI- - G-4) X Pat KX S7LOU HAE SPACER 21b520 8.0000 fACLH 
l IN 462-0496-— - SPALER, FACE VET REAIRK Om HAS LOUuy 211520 1.0000) EACH 


Ebro ehs 


StuGret_e-tevee weve ut HA hE At AS UF RUN DATE- L2shosan 
ASSUMSLY PART NUMMER 209-THI6- - - ooo PHANTUM @6¢ LEGEND 
ASOEMULY DESCRTPELON PCA HKE TC CONTROLLER MOTHER Uo U- P-PHANTUM- 2- ETEM MASTER DELY COUE- J- ¢-fauGeo Nut OF 
VUSTTIUN IN) LEGEND COMPONENT OF SCATPTION EC N QUANTITY Us/H Ost 
2 TRUE TURE § 2.3  PAKT NUHOER PER ASSY 
\ IN -SAU-THT4-  - - PCH AXE TC CONFRULLER MOTHER BD ! 1.0000 EACH 
t IN GES-LTO2-KA- - — TREMSTRIP FCPLE -UPPER- BUG641-04619 21152D / f.aguuu EACH 
t IN = 6U5-N765-  - - JREMSTALP FP -LOWER- CO6611-O421 211520 , §-0000 EACH 
MEMDUE-K S$buott-ttvet 2 Th UF HATEF ET AL AS OF RUN DATE: 
ASSCFILY PART NUPBER O10-7H24-A - - LEGEND 
ASSEKLLY UESCRIPTION FCA MXE TC CONTROLLER MCTHER 8D 12 P=PRANTOMS 23 ITEM MASTER CELY COOLS 2; 
2251TIIN TW LEGEND COHPOVE NT DESTPI> TION E CN QUANTITY U/H L/T 
STRUCTURE 1 2 1 PART NUHMOER PFR #SSY 
FIN 205-TAT4- = = PCA HXE IC CONTROLLER MOTHER AD 1.9000 EACH 
INO STT-OSTI~ = = NC 28M CTSA 28 PIR ZA A PATREL - 221000 EACH 
\ IN  2TT-0423- = = TC STO DART DUAL ASYNC RECVR IRNSNT PATREL  - 2.7000 EACH 


© | 
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KET-PROD STR- 


AMOQIBO-A sSdnoutt-t tevet ob f Lt UF MATRLRE AL AS Ot RUN WALE- 12/31/81 


PALt | 
ASSIMULY PAKE NJMOER 2u9-T9T3- - - ¢¢% PHANTUIM e¢¢ CLEGEND 
~SstMHOLY DESCKIPTIUON PCA 2236 1C CONTROLLER UR Bu l- P-PHANTOM- 2- [TEM MASTER UVELY COVE- 3- *-TAGGLU UUT UT! KIT-PRUD SIR- 
PYSTIC IN IW LLGENU CUHPUNENT DESCRIPTION € CoN QUANTITY Us/MN OA) 
STRUC PURE 1243 PART NUMBER PER ASSY 
| UN YOU-1U35-  - - CAP 33 PF LVS 500 V CERAMIC OISC 1 $0000 EACH 
j iy | JUW-1N3I-  - = ol UF SOV *8U-2ud CLKAMIC CAP-HIERQ PATREL ' '"ts.QUU0U EACH 
j tS 3UO-146G- - - C4P .I47T UF SIVEBU-28 CERAMIC MLU PATREL ' 26.0000 EACH 
i is 300-4022- a. CAP $59.02 CF 2) vide PANT AXGPAL PATKEL ( 3.0000 EACH VOODL 
l ts WV-bU23-  - - Kes €2 UIA L/4n 5t FIXKEU COMP 1.U)00 EACH 
l ts $3IN-GN5G-  - - KES 33° HIM A/S on De FUAEU CUMP l2.Q00UU EACH 
" 1S §$3U-2)23- - - 2cU OHM 174 W 54.4 KSTR / 1.0000 EACH) 
| tS I30-cUGN-  - - Rts 470 UHM I/on SE EEXEU COMP 1.0000 LACH 
| 1S $30- 20d3- a: KeS d2d OHM bon 52 FEIKED CUuMP 1-VUUD EACH 
l ita S33S-OSNE- - KOS 4.7K uotlet SE O/PKGL ' 2.0000) FACK 
{ IN 350-O201- - - CONN HUK 2 PUS .L0U 7 Kiln SEK PIN 1.0900 EACH 
l iM 390-G906- - - CONN 2 PUS. SHUNT 2L00 CER 225s0ue 1.VU0U0 €ACH 
l IN 3T5-bvUs-  - TSTR 2N364) U.2w SH BNP S _--- §-00UU0 LACE: 
| IN STo-V153- - - 1C 74t$0d 4 2 IN POS ANU LATE 2.0000 EACH 
1 ‘IN JT6-VU155S- - - fC 74LS74 2 OD VE Evut TRIG Ft PATAELL 1.00U0U EACH 
\ {i JTu-JIH)- a: = (Ll P4lSUS HEA INVERTER 2.0000 EACH 
| IN $S7T6-UL9DI- - - IC 74504 HEXK UINVERILR 1.000) EACH 
Ov { IN STb-UVLUI- o-oo IC 745)J6 % 2 IN VOCS ANU GATE t.uvUJO EACH 
PS ! iN STO-J202- - - C 1494 2.0 Tht € FF Ww PRESET Coen 3-U0U0 FACE 
i | $TO-N2U5- - - tC P64 GSS ew 2 IN PLS OW GATL PATREL 1.2000 EACH 
{ WW §$To-J20)- - - {CC 74estu § 3 IN PAD WANS GAT 1.0uUU EACH 
| tN S7h-UCbl-  - - EO Fok S392 4 2 Fe VOUS ow GAN §.UUUd EACLE 
| IN 376-U220- - WU Fee stdoav 2 2-4 CINE OLCUUec 1.0U0J EACH 
1 (ta STb-J2535- oe IC foeSlol svel CUR JIKLCH CUFAR '.0UV0U0 EACH 
| ir 316-V24e-  - fC s4bs¢As 9 SEE UID ELVEN PARITY GN PATREL t.0UU0U EACH 
| IN §$76-U294- - - VC 740525) VOT WNC ENE OR af tnd $5] 2.000') tACK 
l [ts §$TO-92ZN5- - HC 7etSe4o 8 NUS TRANS a/R ST Gute 1.0U00 EACH 
iN $16-J2466- o. 1C Fob ssTtan BU LATCHES a/le@ St Goble 2.0000 EACH 
l iN ST6-U2U5- - - 1C 7488244 GLEUAL BUF/LENE JR § UUT 1.U000 EACH 
1 IN $16-0294- oe se IC 74tS§368 3-8 LIhl JECUVDEN/EPK 1.WuUU0 EALH 
l IN 3T0-0486- - - IC 745125 QuAU HUS WUFF TRI-ST OL oP 2.UU00 EACH 
l fia 3T6-"U00I1- - - le 24 PLN SUCKEE SAUER Tage : PATRLL !.YUO0U FACH 
! Iv STlO- W002- - - IC &6 PIN SOCKET HUFNDY ’e000U CACH 
1 VN 3T6-7:903- es ee fc 24 PIN SOCKET BURMOY PATREL 2-UG0U EACH 
! i ST6-YULI- - IC 40 PIN SUCKET BUFNUY ¥¢ VILBZ4S9P] t.Qu00 EACH 
t IN §10-7:975- eo PCB 2236 WAL TC CUNTRULLER DR BD L.U0VU0 EACH 
t IN 654-1192- - - TERMEWAL sSENGLE NECK PNP LU3-W/U-77 PATHREL 2.0000 EACH 


NVI VNO-A “4§&u.60 € - tb Fvet beteae (IF MATER EAL AS UF RUN DATE- 11719781 PAGE i 
ASSEMNELY PAQT NUMBER 210-7T9T3-A - - LEGEND 

HASSETIPEY DOE SCHEPTION PCA 2256 NXE CONTROLLER Ok BD [- P-PHANTOM- 2- ETEM MASTER VELY CODF- 3- ©-TAGGED OUT UF KIT-PROD STR- 

PISTT bey I LESEND COMPONENT DESCRIPTION EC N QUANTITY: U/M L/T 
STRUCT IKE 123 PAR’ NU‘4RER PER ASSY 

l IN 2297171 3=. = = PCA 22736 TE CONTROLLER OR BU 1.0000 EACH 

l IN 37TT-ON68-  - - IC 2ZBUA CPU 41) PIN - 1.0000 EACH 

i IN MI-0G1TS = = $C HM4S564-2 44KXI DYM PAM-1 50 NS vy 9.0000 EACH 

l IN X77-9G4d-  - - 1C 20324 GKXO FRASABLE P RDM 200NS 2.0000 EACH 


THE SCHEMATICS, WHEN AVAILABLE, ARE ON THE LAST FICHE IN THIS SET. 


SECTION 7 


APPENDICIES 


A. Schematics 


B. RS-232-C Loop Back Connector Wiring Diagram 
(Loop Back Connector Plug P/N--WLI 420-1040) 


RS-232 LOOP BACK CONNECTOR 


WIRING DIAGRAM 


01 
— TRANSMIT DATA —— 02 
RECEIVE DATA 03 


__ TO SEND — 04 
— TO SEND —— 05 
DATA SET READY ——06 
07 

CARRIER ————————- 08 
09 


10 


INT. CLK/SEC. REQUEST TO SEND —11 


SEC. RECEIVE LINE TO DETECTOR —12 


13 


14 


15 —— TRANSMIT CLOCK 


16 


17 ———RECEIVE CLOCK 


18 


19 


20 DATA TERMINAL READY 


21 


JUMPER LOCATIONS 


22 PIN YO PIN 


2 
23 4 
6 
24 8 
11 
25 12 
15 


3 


SECTION 7 


APPENDICIES 


A. Schematics 


B. RS-232-C Loop Back Connector Wiring Diagram 
(Loop Back Connector Plug P/N--WLI 420-1040) 


en es 


' 


aN j oa 


ra 
al 


aSayS 


3 Ve tehye 


onverete er 


‘fers of 


pare teLe 


4 
' 10 9 8 ? ‘ 5 ; 
ry Oem tas 
iC eee 
*ove 19 | 
ie I J g | ; a 
=) -F 3] at 3} | wv. 
eee 3 } eat , 
: J . j 7, 
CIS MYL . tos) 3 2 fi ae 13 “79 
Bu@F 2 SFv/46 5) i}5 at 3)“ a Bo ryt! 
se ee Db ag fe 0 3 ti 
WC 2 sFecde 2) : lea EF ay raph —__fe, lem) 
“Ed ok 19 M J ad a - £ o Ga 
ae [| f. Te 5709 (467) ><a ge P oe . 
42 gat CSM 34937) —AY02 Th £2 g 
ete heat - 
ne FD On ne ae ISOVGE 7) Lag 2 2—_—_e 
wate TB) 63 F588 (dgN rAd 2rd 
39) 3 3s “id 
i “$24 
’ - 
Ld aid 
2 ary 9 f ‘ 
eer’ | Sees stare aa BP arene gt cyl gall Mweaan ea oe nies ak can / ee eee eee eee Pace. 
! j Taree see oe srerammme meee wre os mses See ee ghee oer 4-4 4 lu Ely 14a 
po wronmreeeneal hau cinontaes Senne this He See wa 
epic I me em = : 
wt ‘ * 
[ Ew) pox ; . wor? (3&9) epanemr =). eo wiROe TNT,425) 
a! i) eee CF wiPEre (424: ne ; | 
co @ = ty cep wiBBr. (i699) eae $22 *5.¢ 
11¢ P= PYSs) Jucl Care ( JE) Sy@ 
2 Pio ee tafe ee 23 | aa 
. , 9 ¢.0 - 3 e bad ny 3 « 
bg 3 oe ae ie ry nin got o es oot aie | —Pn+—fos--0— PESEV IC, 
/ Mendce) no eet e<R—N $618 9140 ice les r} ee (IF 6s BF Oe} 
s i 6 vr ry r<) Hel healt erect) cones SESE? 7 
Ab¢@)) 4 S or ? : 4-3... nt] | =) ) fs 


See! 


>t —-—- -——-- a) ERB G7 
y 


, a: ED 3299) Data( cic) 
aarp eM tohal } 
a oe ce aaa 
ca | | coy 
eee | SETI COIA TIN Tas 
Cc a (5) aa wh 220, Cala rile TBI §; d 
£27 0 Fut : 
a Dott wt 281 (18 6) p 
4 L$00 fh) pOU4 
ar (3C%) 
(M6) 
A 
8 : fy] Pow 8 
20 (43. dy pf. « 
eam * 
6833 (363) fe-aeralc-aitme | i 
TALS aay 4 a 
Ws] @ Peet 33) Cu Cy THE Te Contour | 
Wal 3 ORSS (46 3) . ¥ vo MOTHER BD 
wy a a a 4 
a : rereer[0| 2574 
cum z SEIU OS A Gr 
" 10 9 8 7 5 


eG ome eh nemennnn =e a 


hye Tae = 
F 

eS 

, heed 

(2: ‘ 
E 


hay 


~- 


a + ee ee ee 


4ne7 03 80.702 
(aa 
234. 


2 en a Pe te ee ene een: eee en ses - 


py ee es 


fin tome n mee o 


ontent o 


‘ 


G 


N 10 9 8 ? 5 4 3 


20 06O em tm +s Comme mee . 
cL Le ee wee home 
oor oe e- Oem. 80 06". 8 4 

= 20a co! + Fe wae ee 

~ ©) Ont OO. © ime: «7 AE 


ony 


a 
: 
! 


OG te meme °° Lt onee 
OH + 100m £ Bee, 248 O45 
= 


er? cecaonas arte as een ne ees eee ern, eer RR NG ep EY NRE © Antena eeNtepreNee —ee eorunene sae wpe as \ 


es 
ry 
a 


fs come. oP 


Le geen ey 
aere 


me e 
one o 4 : ° é Ms 
124 Pow 
tr oe ‘ay 
) a 4 
a 


gta WAS al 


ae Bes 


ey 
= ae 


arec [Ay 
(40) 


4 

v7 

i 

! 
tO ON 


Ane ee pet Ne Oe TL Oe AS ND im eee ey 


10 9 8 7 5 4 


10 


— 


[O{7e7< | 


es ee 7-97 sors wows 
= coo0o0g005g0 goooo00 ~ eocoooe 
eses0c000 a Sooo} Co00000 
- 
save; 3 $s 
42% 4 Cee) tas 5 
re3) eoon000 SI - ©0000} cocoe eo 
ep o000000 a ee eooo0090n0 
| Ca) 220 
. = e tet | ooc00 pee ooo pete | ©o000000 ° 
(7 ceoecoocooc$ce ww 
= 2 a9 ° Bh asa 
*e@a0000ce0 ° p Sea] oo00000 
eos900000 v23 
13f¢ 
RE corns end) a ; 
eocoo 2 2000 0000000 pane oo0000 + 
beer | 
e 
ro ba] = 
“ 9000000 ee ecocoosd ma ooo00 QO 
p—» © ‘ oo a | 
s oc _ 
s we 
—— om 0000 #5 cooas00 o” 0000000 or 
——— a @GiG. s re yo gaye Yn. wea 
a_i e3 Po ys ee | of 
eg 
s oe) ¢ zs cere .000 tes sh ° —" 
2s 
——3 6 ° 
—_— 2 % 5 [en | 
& er ia Bo ad ecoooccocso °o = 
es é pPesee ° eG lez Cci$tez 
Nw pPesee S 3 367 [<2 
= gseo0c pe] eocooscaooocs ecoooodocs 
—H * 7 
° 
m 66 — ----------) 
——_ 
e boooOooRDOsCCeoODOC OOD 
= o a 
s 2? 
Lewmmy ba ¢ . eoaog ° 
@ «6 beanie ot. = eo. A ene o 
—s oc bDososccooecooeoo0ooo000 
Bo . 
—_— 6 
=—_ 5 o000 peter] ooo 
—— 3 
—t* 24 PpPoovosee00oosoogcc oCCOS pooeoeecC eC eR CON Ld 
|e) id = o ° 
5 ‘ > ‘ °° ° eo e 5 
C) ° 3 r) ° ° 
eooac 00000000 oe0000000 ual 
=: o 5 goe8 ecoca0co o2geee0c00 geoo00coe = 
4 2 ° ° 
: ° 2° ‘ oe - 
i 7 2 ° 
° ° 
t . esoecs G) 00009000 e000 ‘a 00 (0 eco000000 G) 
pre 
) @cicz]° ‘ ° 
— e 47 2 
——- 9 eososn eoscosz0cec0 ee geecoocosn ° 
—— ec to] 
Se ana 2% 8g 
— ["} ° i- 
9 ge 
Onn 209000000 eoca00000 
ge e 
= & ef eet 4% 
o 9000 tn 20003000 eo0000060 
_— = o) ze : s ° 
—— in Ce) a -} 
ar Te 
> soo0900006 oo0ooo0sd 9 
Ors rez a 
FY 3 ° 
. cooascce eo00000c0 
s ° 
3 ° 
o” ° ° . 
ecooaosoce po arnt 99000000 p erratre 
Cy Tt v4 USS IVL ° 
7 @:3 197 
any o0000000 mit o00300 eoacooa ) sey | oo000 a 
5 8 o ° 1} < 
— cuo{__ Fhe °° » ; 
9 - ° ° a >: 
Oo 
3 eooo$cs ez 2800200. eooo0o0000 0 awe 
e o¢cic. n yee: ° CErstez 
— °5 sat 3 (ie! ——s 
—— a 
e@oosd = ear eoacscooods 4 
sc 
—— c r-) eee 
of} 3 owes ° 
e Tt 
— sooo ¢ 000c¢ 2000 00000000 As 
= ecis , CES ied aaa, 
nw Feb s 4 
5 oeae a) ow 9.9 8900.0 
oe ae i .. 8 es 
° °° o 9 °° a 
t 
5 
£220 ee aa 
i T-ah-va 
o ° 
a) ° a 
ec . 0 200 co ar-) oo! 2, ; 
ree De --- ee ee ee ee ee! oe 
Ld 
-coooovo000000000099000009000000000mn | EY fo 
CeO - -- -------  --- --- --2 -2-- -- - ©} 
© ic 
593049 549: 
iit 
ils 
hae ed 
if goer 
agehsdcz 
338 gsad ie 
td aay 2 
gifiFidiy 
(erate 
uf; aes 
syt 8a? 
ad yt¥233 


< 
| Le 


MOE 
o 
7} 


thinega 00 


° 


me toes 
Bene Sa soa st eo te 
Bieter are Ci. mae os 
vee”. . erees Sue = ‘ = : ry a 4 ' : : : 
oo’ soem ees seee ee” bi ues | SA! ~s me } [s 7 : ii 
G mm ae ae ar) eee AEC 0 a] i2j ae 
‘ es aA eS ioe memes mn Sik Pa ee ie regi 
PF Ue hae + 2- a1 PART AW, | RONEN a mame ik Oneal a | . to. tO Mores fe a i oy Lee ss op A 
QR rinre fs me ett: . - : i ‘ ow —— aS y ae | ‘ trcoua cocoa nd 
! a) 4 ° a cd %o | is 4 he 3 Jl 4 fue $0 ~ Pore, i zs { 3 wwe ey 4); par A b- ay i a L-| F ao, | 
O76 SG Sree T 8S by 9S ww ste Nee ae Be 40 fh eS yy) ay € fel ig) ‘St 
Pape Saree ty cee | Poage hae ee az fe, slselin OS] Lae es ee (ane hae 
ee are vgn wee Bg Fee ' Parris , ogee =. ft i ’ i LA Pras oo) ae 
Sir ar. Sen 1 Pa PY ee eee oe Se ee len dew Taner, odie 1a e9 Ag ' oe FBS Oy jp ABD rene OO ms 104 (2) i 4c iC ; 
sme ae ee ee ee re _ ite a Ry Ce) ot nee RP a 
re so; Maney cet | Se meena Sn = ae eg uate Ger oe 7 wa -@5 At | - ang ae | il eae 
£28 [ee 22 Fee | fratee SULT [See ton cant) Foe: aoe “-E mae As 40) (a) i} QQ} 4a ee Eh pitip 
(26. t 7405 -3e t 17 2° 929A hes ce eee Pewee we nes ca ee jane, a reac e woe cacy! [S], ile am Eo Gite ae 
f i¢? av ' $Pu Zé ee et Go cal oh cle teas ole on - ° . sie ma" §7FO- @, Di (HC fied ae , os i : 
Sater sei once qgesacare ite eee atiagntes Sota ece tea * has BGs Sarre" concreanie eae ve te ae ° \ Pos ae tee aip 
Lee 40 IF 2 | en LY TO ; Ca 3 46, &I GC, tes [a]. - fom udit ce 
I oe Lt Ee | ees OF gee ees vo ae an en BT hn iS ie ar eee 
we 3am [7a $5 PIE os Sieh a oe = Ler 3 ; me age AN = | Bb) KES [= i Fb a 
33 39 ¥ kre’ i? d em Set ae OF Rank So ae oot sas alo) é @ 3s ahs ic) Lei Boe. ep EIT See 
are sal tals 76 7 290 OS : Te 71 2390-$0:0 CWB eee — ‘ai ey AD «Sem oe, Td | dee, 
_ $443,557 $8 - os pot ae eee Skee tur cule yz i lG 3 a ge (ar 
45 3 UG Rear eee es ae i wot Fed, eet si; iaasacmaiE T =F 4i® 3) y 253 - lla G i: 
as ! we) 322 -3e Ces se 796 4 -¢ - Ls / SS a 
20 0:9 +32 Qa Ss 2° 8d F ee, : a Si oS ; os ‘ 3 
Ld: . eae f ice : ce Jet. 7B2 12 @t- 78 2 {Gy a 7 
Ld de 74¢ $20 1377020 | ee i . ee 4G - a 
E (4ade Pata CTC sre onae? AC . 749545 4 375--0:'0 eo ite me 7 1% ; anid {4 
re. i Sn Sages oa : 376 - 12 fs nd aed 2 4 2 105} apt oud ea 
a? 44585 3/e°7e'6 S emmnmaeed ong = ei] : . 
Rese SES POST aC eer | is oe = ‘ 3€"' Pr STC) fa) aa us a 
5 Ena ON TEL FeSO) 7 A CE CE OAS Sn re B® @Oem DOP RT ae, {TE «fa 9 
.2 | 74 $76 3% 0159 a NO 2p 2 ate > )Q)- ae = res rate | . == (2, 
fees 2 376-0208 ie) ieoed Cp | iio -obew ues sau a 4@ (VF? 27445 GQ} TE Ch A bE 
c$e 0. ~~ 94808 ge 018 | Pashic vs a 1D Dh srr @@t cv2cce mH! rate 
%e x =o rq . re ~ / ‘ e we Fs F ial 
ce ee ae niet 2 “Bz 4G, @}- 28 Ve ~ (e]- - Im El 
<54 65 7465240 | 326-029; | SPT OE Ee” oe ay 4 es oy . 3]h- ae ae | a 
5 Sw 62” “6.55398 Secu. Gridel a Swi e Lesser “Ls pas et halt Si 6 “ae & G al: ‘ED Se. * ra ik }r: a 20 . a) Lo: 
a “"3g0¢20q | 396-0268 te 8 OPS? Bote S- S563 die wes a ho 2 ee 2A ea a pe 
, ride geal magapeniaae 0d ee ener 3 , ‘* > 7 tei : O75 
23.8 nee TEE Ve: ley ; a : Shia AO) al rn 1@ Op az a, 4G) 2a, = a 
CE 5 ae : 3 : ei ' ; a. 
= x = oe al re riage © ° ° 7" Cate O@® 7 “Bt \6D@) v2 ea er F u Fa : 
’ Aa, ! Oger ; es ee ray Re ‘ CBB - © @}- 488 0502 4 5,2 C) a Oy ce () a 
whey CUT, SUPT SU ay | sa ' OKO) oe : re (3) a, = isl 6? 
(44 6° WME N GeRINT $e 9Ur aa, face | vm - oer i ce eer (2]+ @- 
Z man ast { a. J3e ae O@ eee bees l= ijt ae id. 
en s22... ** ees j Ole. 4 * 4d | caceae : 1 r7 Tir ae 
Ses ners . Nee . ne egies 4 ° ; ; on Ae, ‘ 
vet TEMES, i a meas SO -2v AGRE = cs ae a 
ot ull a, : i j 
ae ee rn an 6 QD 2. ey ah aos L— 
Towed | Tu HAT ON] Sears ia . ie {CEC 200 
. é 
. : v¢ : ae Qe ms 
: 7 3 soe dee el Cet ioe : CoA 5-6 69 3 ee 
. lee soll fel  ¥e® : bd . be 7 ¢ 
ro bi ak e A _ cn Si Sera 
; @. ; : < _ a 7 ee 
' “TE 4F3 as oy are 4 eon 73.8 CP: coy : i bs , 
é ° Pad SE ai! (“x3 oe. LF v 
: CA us bs tase — oe vue’ downy ‘ o- ar) 
ry ae? yova aA, “gee ral es eo tov De i. : ~ ss ot Pea ro 
ry rn re may a a 7yr tiie Soe eae 5 KL PAM cate RNs Deer Dee ; 
ees ve hela cara . * . Lan’ : i 2 ———-@ ~—- 6 —— @ . 
a. Just . ° . Py A Oe 
the Ze Qognt a styg “ . Jt Wes eas : ors ~ oe . ee? Oey wo, 
8 { en) fs) aw 44s | ° o4e “6 hee ec! tod: (aT 34,7, (54) 1g & Fs 
vt dy a: nie Meg wl t ’ 7 = ‘ — om oud awe ces - : 
"rare J tens [arr Cac arr evslan Bal ase ses per eae = ae vg et ‘ a = i ae ees | t] 
eo oe be Sone (J) Us rales Siete aD tb lel? 
rare se r ¥) eeu al Coan Paw) “se . - 1 - = 


oe et oe ek 
@ ime 


004, ao 
Mee 
-#0 10000 160- e10 C0: 
00 cen 


ce ae ee meee ' Basset 
: LJ 


OG 96 ME eGR! O, PR MEST e + car 
e as 


omc e. 
+ 000) emad.e 
em 4 A90er 1 Come be oo! o8s 


ow ‘ce 
Be SF ge ae a | U «- 
oy a A ae fa s8e ay {05 “ ver ' 
: Lanny tat Pots “(s) 
A “APE “gag : a; ay, apt ¢ ; 
: : WALL x “2 5 5 a 
F os “wv ari, rs oe 0 C/ F 
A a thed . : gah *? aie 
me Seeees SOM bs (Hj. 
os 79 To ade foe 
: s, yn» 4 a Ps é (3°: at 
e iY ae = : se - 
-+ wes 5 2 on “A be , 5} 
c : 
t-2 
‘ “Thad Aas 
: or) 
os t | 
elaha FF 
E a fa ‘ E 
aN Fores} of aaa ‘ 
lect apace, . 
2) Waa a? vine 
sf : ” . 7 : 
ieee No eae ele ee. A ee 
ar SaaS Ik Ol pec DO SD 
bad 4 o@ ay ss ote . - ray ‘ ~ 
4 ont re) G vie. Kore 
- “6 3 soe 2 
a. his agn al 7 dw wt % wf . Gy 1460 
ara [19 Nee Oph s F ee Caes 
oye é 5 bee C; 
a JIG MW) a? 5) ened city 3 ) ae, 
i. Pac ahd cult seteah ajar 
CHAOS iy ; , othe 
 Saecieee a) 
’ 
| a9 | 
-, 7,08 
oy ate 
1S ese oe Oo 
Cc ‘ 
scinees Sense 4 
ra of 
a. os 
J an re a iene at) oe 
ti ay 
) tek ais 
; 46h JP Kanne oy meee Stee ae we 
Pe ame 
8 | 8 
| Des 
| A G2 YN oH “2 he 2. 
‘ ——4 re 
- d x aa a] ” ~~ ) etiset anche poe *: sine “ay Aayhime i - 
N é j BEE ENE ; Me ’ 6 . e-- _ ve —— ar) 2 Pe hs: ?. © led ; Le 
A § , pee Se as sat 6 é ; or, iat A 
‘ “a a .¢ ' id { ! 
+} ee be ok fi it) 
: ; ‘i : | ECO 
. : c ‘ ‘ 
é 4 5 
{ “| 90: ‘ : te Hae © 
Irs ae 1 PU tnOe 


nN 10 9 8 7 5 4 3 2 | 


" 10 


Voor) wll Orin, enw 1) 006 trae 109 64 


Ae 004 'ad Cums age! 6. Om ONetr LD say 

004 PRP Mt ete fe meme, 5 Ome KOW44 

a to0 emt tag a0! 

fy ps Sy) woe 2004 AQH Ging? 
OO 410 e sg e! 4 Way . bb Oetue 

40 a 6 tub 0 adden tees BE ammy 4 

ment! SUIT a tl ey 


‘ 
le @o 

SUAtuyt 26 fp Crmepame +? 604 'VOReg 4 

Um 104 UFOsad: UF Seam C8001 108-96 

« 


. op 

f et v 
X v2 

z 

2k en) > ale sent V8 

Bdv OQ 4G 

— - 

at. ‘@9 )- ns v? 


6 Nay. 
Ata 


@__y- PuANSENS 


| 
| 


an 
ue 


_~w& 


Ws ar? & aot 


>» VEEP és) 


Se “he mee Lay a 


Te ie tte ee ee + ee ee meee 


waft 4 


b 4b KA,’ 
hee t« 
OWA 


pie ST # 


r +S —{It 


- tov 
| eg aAY 

fs DD Voor 

564) 


4K 


aie 
sot Seg ee +5VA 


cae eee ee: ee eee ee 


WTVH BeKREL ALLY 


aie rh ha 


iad? 
ree pte FP BPO 


CE CHAAT 


@o. Pot 8.0018 


N 10 — 9 8 7 5 


Seed 1 OO, bOe 124 1058 DUE lap Oe 
CK Le ee Ce ee 
ry 


a git wat 


~m ee. ee: het 20's Bean 
sag eq ot 6 Od MO s @lwet 
ta OO FO CrmeteN 50 Oem. 6b Cote 


Dt tae ee ey 
Pe md 4wba 6 Ose. OM OetLeNs 
- 


G 
SO:AA ~ AALS 


"»a) 71a 
ws tag SO” 


ene eo ore oy 
t 


465 tt 


| widens ¢ 


me) 
16 WGGMag ' 


of 
¢ 


soa 


7 ME“ CLK Site) 
4 
t 


a) 
WMAKA ? 
eR eee ee | 


wang Langnaroaas. ac 


BOP, #0 
v7 


ME Mt E TL CON TOOL LE®, 
Vote EP Bo aD 


Co el 


O10" O01 


4 


0 


met net 


taee 
on Oem 


-@ 


1 —— a 
| nae Sie * 
. ee g : 
ant ager : OO. : 
hat | f td 2 ree wa lat 
7. ay - 
Dy 
a = 
Ub a baal - 


. 


i 
t 
ft 
as 


' 

] 
*e 

“4 

Y 


; 
as 
Ef 
as 
4 
: 
E 


4 
4 
4 


5 | er | - 
| = fe j-) Gos; 
{ 


een 60 9 
te 


a i 


Ko 979) BOARD OILY 


+e Get 


des Chute 


‘ 
or 0OeOy 1 oe 


BAMA LABQAAT ONES, 1016 


WANG 


10 


| 4% 

hy . re sean mereee ne ‘ 

peer 10 OF Oe. ' 4008 ‘mt Owe 
Cee eer 


NW 10 


t ae Tbe 

NN LIN Trae 

et ee oe x 43 74 

IPE wae EES L. 

973 | (MMe 2 

td le Bo | SPM OE Lee 

; * ab PAS Be 28S. 

a anid i Ps ime aac 
et) (Maer 


« 


ie Stbs a 


7s 77 Cuaet 
eects Hoe. eo (yA 
ia? an Ap 


am 
v7 


YP a ieee 


eer 


-@ O94 


ed 


«?? 


"99a ayo bl 


2997 -1A 


79%. 


eS rer ora 
rea 


> 
sesce 


eww e+ 


8 t° 
AT ay 
. love 
«a Ss) ana 
en | | 
Dey! 
4 ty be 


10 


yn PAP TNd, 


2900 “(9Oe 


Ul gan 
Fo Ae 


il as 


“Bs 3523° | 
“F285 - 2283 
ia chart { 
“tee CHART 

Se Cuaer 
cp see Cuaer 
“So ivab aoe 


rT. se ys a 

[en Ont | ae cane 
ArT “SEE CANT 
_& 37ad Mina | 321-3059 


a ethial 
Up .en Ls 


+: 


aaa eth 


72 Pa 


22 


en ed 


LF [Ta 9 
aoe 
RARE ORNS EAI ERE ED OCDE WT 


: 
: 
: 


GLO GM? | 3 30 JOH 


tar o>? U Med 


iL "VO INT 
—— ee ea 


eo a, 
nee PAG 


WPT) 


otf 


wes 


233 .. WP! 350-4610] 356 10a [3 5 vade 


Py a) 
Ni oii wa 


Wout eit 


7.24,5 .0,23°23, 
25°23, 30- 23 44- 


a, 43-45 


as hg 
ea 
“ae Ly wy! 
a Ho). : 
ay (77 (8) 
“2 1,09) 
ae NCA fs . 

1 73! F 
o.4 WY 44), 
hse 405) (6) 


oo ws 
van, ee eae 
eee een “75 oi 
awe, +4364) 
a ere 
| 


wens 409 B)I A 
TE? |) 49) >> 
Par on 445 Co 
Ge, Gy FE 
IFT hey tay 
ae ASD Mei mc re 
z3 1416) : 
25.2 1GRGQ| ew. 
ory GG -., o| 
by | | 
3 “ z 
. HOI) P- 3, ) 
ae 
8 
- pes 
AVS Nae Wh) 


wane ‘vseynet ones, my 
16 WOwde 


WO, aL 


LABORATORIES, INC 


ONE INDUSTRIAL AVENUE, LOWELL. MASSACHUSETTS 01851, TEL (617) 459-5000. TWX 710 343-6769, TELEX 94.7421 


PRINTED IN U.S.A. 


